Pharmacological evidence suggests that schizophrenia is associated with increased stimulation of dopamine (DA) D 2 receptors. Recently, several groups have demonstrated that amphetamine-induced DA release is increased in schizophrenia, providing direct evidence for dysregulation of DA systems in this condition. In healthy volunteers, pretreatment with the noncompetitive N-methyl-D-aspartate (NMDA) antagonist ketamine increases amphetamine-induced DA release to levels similar to those observed in patients with schizophrenia. Therefore, the dysregulation of DA function observed in schizophrenia might be secondary to NMDA hypofunction. In this study, the regulation of this response by glutamate (GLU) transmission was further characterized by using a metabotropic glutamate (mGlu) receptor group II agonist to inhibit GLU transmission. The amphetamine-(0.5 mg/kg intravenously (i.v.)) induced decrease in [ 11 C]raclopride equilibrium-specific binding (V 3 00 ) was measured under control conditions and following pretreatment with the mGlu2/3 receptor agonist LY354740 (20 mg/kg i.v.) in four baboons. Amphetamine reduced [
INTRODUCTION
Schizophrenia is a chronic and severe mental illness characterized by disturbances of thought, perception, volition, and cognition. While the fundamental pathophysiology of schizophrenia remains unknown, several lines of evidences suggest that this illness is associated with increased dopamine (DA) transmission at D 2 receptors (see, for reviews, Carlsson, 1978; Seeman, 1987; Weinberger, 1987; Davis et al, 1991; Laruelle, 2003) and decreased glutamate (GLU) transmission at N-methyl-D-aspartate (NMDA) receptors (see, for reviews, Javitt and Zukin, 1991; Olney and Farber, 1995; Jentsch and Roth, 1999; Konradi and Heckers, 2003; van Berckel, 2003) . With the advance of brain imaging techniques, direct evidence of dysregulation of DA transmission in schizophrenia has emerged. Three studies have reported an increase in amphetamine-induced DA release in patients with schizophrenia (Laruelle et al, 1996; Breier et al, 1997; AbiDargham et al, 1998) . In these studies, increase in DA synaptic concentration was measured noninvasively by the decrease in D 2 receptor availability to the binding of Both putative neurochemical imbalances associated with schizophrenia (DA and GLU) might be related. Kegeles et al (2000) observed that enhanced amphetamine-induced DA release could be induced in healthy volunteers by pretreatment with the noncompetitive NMDA antagonist ketamine. Thus, alterations of DA function in schizophrenia might stem from a deficit in GLU-mediated negative feedback mechanisms modulating the activity of DA neurons. Yet, the net effect of acute ketamine administration on GLU transmission is complex. Ketamine blocks NMDA receptors, but also induces GLU release, resulting in the stimulation of other GLU receptors (Moghaddam et al, 1997; Moghaddam and Adams, 1998) . Owing to this ambiguity, it was unclear if the enhancement of amphetamine effects induced by ketamine was ultimately due to a deficit or an excess of GLU transmission.
The aim of the present investigation was to clarify the glutamatergic mechanisms involved in the modulation of the amphetamine effect by ketamine previously observed in humans (Kegeles et al, 2000) . Metabotropic GLU (mGlu) receptors are G-protein-coupled receptors that modulate brain excitability. To date, eight subtypes of mGlu receptors have been identified and classified into three subgroups (Nakanishi and Masu, 1994; Pin et al, 1999; Schoepp, 2002) . Group II includes two subtypes, mGlu2 and mGlu3 receptors, which are located mainly perisynaptically. Activation of mGlu2/3 receptors reduces GLU release (East et al, 1995; Battaglia et al, 1997) , whereas mGlu2/3 receptor antagonists amplify the elicited release of GLU (Di Iorio et al, 1996) . Given their perisynaptic localization, mGlu2/3 receptors are activated mainly by GLU extrasynaptic spillover in conditions of enhanced GLU activity. Thus, mGlu2/3 receptors play a protective role against excessive GLU activity.
LY354740 is a highly selective agonist at mGlu2/3 receptors . Here, we investigated the effects of LY354740 on amphetamine-induced DA release using positron emission tomography (PET) and the [ 11 C]raclopride displacement paradigm in baboons. The hypothesis was that pretreatment with LY354740 would blunt the glutamatergic response elicited in the negative feedback pathways by the outflow of DA induced by amphetamine. This mechanism would result in enhanced amphetamine effect on D 2 receptor availability to [ 11 C]raclopride.
MATERIALS AND METHODS

General Design
A total of 20 PET scans, performed on four baboons (Papio anubis; three male, one female, denoted A-D, between 4 and 6 years old, weighing 20.273.5 kg), was performed in this study.
To study the modulation of amphetamine-induced DA release by LY354740, each of the four baboons underwent a set of four scans on two separate experimental days (total of 16 scans). The duration between [ 11 C]raclopride injections was kept constant at 2 h (for the 10 scan pairs, this interval was 1.9670.58 h). In all scans, [ (amphetamine-alone day) or after pretreatment with LY354740 (20 mg/kg i.v. in 3 min) 10 min before tracer administration followed by amphetamine (0.5 mg/kg i.v. in 30 s) 5 min before tracer administration (LY354740 plus amphetamine day).
Two baboons (A and C) underwent the amphetaminealone test day first, and the LY354740 plus amphetamine day second. The other two baboons (B and D) underwent the LY354740 plus amphetamine test day first, and the amphetamine-alone day second. Delays between experimental days were 23711 days (range, 14-35 days).
In (Jewett, 1992) . Briefly, [
11 C]CO 2 was bubbled into a tetrahydrofuran solution of lithium aluminum hydride. Concentrated hydrogen iodide was added, and [
11 C]methyl iodide was distilled through a stream of argon through a silver triflate furnace (1951C) to yield [ 11 C]methyl triflate, which was trapped in a solution of O-desmethyl raclopride hydrobromide and sodium hydroxide in dimethylsulfoxide. After a 5-min reaction at 901C, the crude product was purified by high-pressure liquid chromatography (HPLC) (column: Phenomenex C18, 10 mm, 25 Â 1 cm; solvent: 30% acetonitrile and 70% 0.1 mol/l ammonium formate-0.5% acetic acid; flow rate: 10 ml/min). The product fraction was diluted with water and passed through a classic C18 Sep-Pak (Waters, Milford, MA, USA). The final product was recovered from the Sep-Pak using 1 ml ethanol. The ethanol solution was mixed with saline and filtered through a 0.22-mm filter and collected in a sterile vial.
LY354740 Synthesis
LY354740 was synthesized according to published methods . Proton NMR spectra were recorded using a Brucker 400 MHz FT-NMR spectrometer (Department of Chemistry, Columbia University). Chemical shifts were recorded in p.p.m. from an internal tetramethylsilane standard in a 5% mixture of KOD in water-d2 and coupling constants are reported in Hertz (Hz). Mass spectral analysis was performed with a ZAB-EQ mass spectrometer (Department of Chemistry, Columbia University). Melting point was determined with a Mel-Temp melting point apparatus and is uncorrected. Elemental analysis was performed by Atlantic Microlab Inc. (Norcross, Georgia) and experimental data were within 70.2% of the theoretical values. The final product presented as a granular white powder, and data obtained through the determination of melting point, proton NMR spectroscopy, mass spectral analysis, and elemental analysis matched the reported and theoretical Helton et al (1998) . Briefly, sterile water (29 ml) was added to LY354740 (350 mg), and the resulting mixture was warmed gently to assist dissolution. After cooling, the pH was adjusted to approximately 7 with aqueous sodium hydroxide (5 M). The resulting clear, colorless solution was filtered through a 0.2-mM syringe filter (Acrodisc, Gelman Sciences) into a 30 ml sterile vial. The pH of the solution was reconfirmed after sterile filtration.
PET Protocol
Baboon PET studies were performed according to protocols approved by the Columbia Presbyterian Medical Center Institutional Animal Care and Use Committee. The baboon was initially immobilized with ketamine (10 mg/kg intramuscularly (i.m.)) and anesthetized with 1.8% isoflurane via an endotracheal tube. Isoflurane administration was kept stable during both scans. Owing to the short half-life of ketamine (Duvaldestin, 1981) , anesthesia induction by ketamine does not affect [
11 C]raclopride binding (Hassoun et al, 2003) . Vital signs were monitored every 10 min and the temperature was kept constant at 371C with heated water blankets. An i.v. perfusion line was used for hydration and injection of radiotracers and nonradioactive drugs. A catheter was inserted in a femoral artery for arterial sampling. The head was positioned at the center of the field of view as defined by imbedded laser lines. The PET scans were performed with the ECAT EXACT HR + (Siemens/CTI, Knoxville, TN, USA). The transaxial resolution in the three-dimensional (3-D) mode of the Siemens HR + PET scanner varies between 4.1 mm FWHM in the center of the field of view and 7.8 mm, 20 cm outside the center (Brix et al, 1997) . A bolus of [ 11 C] raclopride was injected i.v. over 30 s by a computer-operated pump.
Emission data were collected in the 3-D mode for 61 min as 18 successive frames of increasing duration (6 Â 10 s, 2 Â 1 min, 4 Â 2 min, 2 Â 5 min, 4 Â 10 min). PET emission data were attenuation-corrected using the transmission scan, and frames were reconstructed using a Shepp filter (cutoff 0.5 cycles/projection rays). Reconstructed image files were then processed by the MEDx image analysis software (Sensor Systems, Sterling, VA, USA). PET images were coregistered to a volumetric T1-weighted magnetic resonance image (MRI) of the baboon's brain using an automated registration algorithm (Woods et al, 1992) . Striatal and cerebellar regions were drawn on the MRI and transferred to the registered PET frames. The striatal ROI encompassed the whole striatum volume. Timeactivity curves for each ROI were measured and decaycorrected. Right and left striatal regions were averaged.
Input Function Measurement
Following radiotracer injection, arterial samples were collected every 10 s for the first 2 min and every 20 s for the next 2 min with an automated sampling system, and manually thereafter at longer intervals (total of 30 samples per experiment). Following centrifugation (10 min at 1100g), plasma was collected and radioactivity was measured in a gamma counter (Wallac 1480). Six samples (2, 6, 12, 20, 40 , and 60 min) were further processed by protein precipitation using acetonitrile followed by HPLC (Phenomenex C18 analytical column) to measure the fraction of plasma activity representing unmetabolized parent compound. The parent fractions were fitted to the sum of two exponentials. The input function was calculated as the product of total counts and fraction of parent compound. For the determination of the plasma free fraction (f 1 ), triplicate 200 ml aliquots of plasma collected before injection were mixed with radiotracer, pipetted into ultrafiltration units (Centrifree; Amicon, Danvers, MA), and centrifuged at room temperature (20 min at 4000 r.p.m.). At the end of centrifugation, plasma and ultrafiltrate activities were counted, and f 1 was calculated as the ratio of ultrafiltrate to total activity concentrations (Gandelman et al, 1994) .
Amphetamine Plasma Measurement
Amphetamine plasma levels were measured in one venous sample obtained at 50 min after amphetamine injection. Amphetamine was quantified as its N-heptafluorobutyryl derivative via gas chromatography/mass spectroscopy utilizing a capillary column with mass spectrometer with simultaneous ion monitoring in the negative chemical ionization mode and reactant gas methane/ammonia (95 : 5) (Reimer et al, 1993) . Trideuterated amphetamine was used as the internal standard. Standard curves for both compounds are uniformly linear (r40.99) over the range tested (0.1-500 ng/ml) with negligible intercepts. Sensitivity is o0.1 ng/ml for each when 1 ml of plasma is extracted. Interassay RSD% is 5.2% at 5 ng/ml. For technical reasons, amphetamine plasma levels were obtained only in baboons A, B, and C.
Derivation of D 2 Receptor Availability
Derivation of [ 11 C]raclopride regional distribution volumes was performed using kinetic analysis with a three-compartment model in the striatum and a two-compartment model in the cerebellum. The three-compartment configuration included the arterial plasma compartment (C a ), the intracerebral free and nonspecifically bound compartment (nondisplaceable compartment, C 2 ), and the specifically bound compartment (C 3 ). Brain activity was corrected for the contribution of plasma activity assuming a 5% blood volume (Mintun et al, 1984) .
The total regional distribution volume (V T , milliliters of plasma per gram of tissue) was defined as the ratio of the tracer concentration in this region (C T ) to the metabolitecorrected plasma concentration at equilibrium:
V T is equal to the sum of the distribution volumes for the second (nondisplaceable, V 2 ) and third (specific, V 3 )
compartments. In the cerebellum, the density of D 2 receptors is negligible, that is, V 3 ¼ 0 and
Kinetic rate constants were derived by nonlinear regression using a Levenberg-Marquardt least-squares minimization procedure (Levenberg, 1944) implemented in MATLAB (Math Works) as described previously (Laruelle et al, 1994) . Given the unequal sampling over time (increasing frame acquisition time from beginning to end of the study), the least-squares minimization procedure was weighted by the square root of the frame acquisition time.
V T was derived from the kinetic rate constants as:
where K 1 (in ml/g/min) and k 2 (min
À1
) are the unidirectional fractional rate constants for the transfer between C a and C 2 , and k 3 (min À1 ) and k 4 (min À1 ) are the unidirectional fractional rate constants for the transfer between C 2 and C 3 . The terms K 1 and k 2 include the regional blood flow, and the term V T is blood flow independent (the flow is present in both numerator and denominator and cancels out). D 2 receptor availability was estimated by the parameter V 3 00 , derived from the distribution volumes according to (Laruelle et al, 1994) :
The relationship between V 3 00 and the receptor parameters B max (available density of receptors) and K D 0 (affinity of 
K D is the affinity of [ 11 C]raclopride for D 2 receptors in the absence of DA, FDA is the free concentration of DA in the vicinity of receptors, and K I is the affinity of DA for D 2 receptors.
The amphetamine effect on V 3 00 was calculated by comparing V 3 00 measured in the post-amphetamine experiment (V 3 00 AMPH ) relative to the baseline scan obtained on that day under baseline conditions (V 3
Equation (4) shows that an increased FDA, resulting from the challenge, translates into a corresponding decrease in V 3 00 . Equation (4) also indicates that the attribution of changes in V 3 00 solely to changes in FDA requires the assumption that all other parameters of this equation remain constant, including the nonspecific binding.
Statistical Analysis
Values were expressed as mean7SD. Unless otherwise specified, significant differences were assessed with repeated measures analysis of variance (ANOVA), with experimental condition as repeated factor. A two-tailed p ¼ 0.05 was selected as the significance level.
RESULTS
Modulation of Amphetamine Effect on [
11 C]Raclopride V 3 00 by LY354740 Table 2 lists the plasma free fraction, the plasma CL, and the nonspecific distribution volumes measured in the 16 experiments. No between-condition differences between baseline scans, amphetamine-alone scans, and amphetamine/LY354740 scans were detected in the plasma free fraction (p ¼ 0.90), the plasma CL (p ¼ 0.23), or the nonspecific distribution volumes (p ¼ 0.76). 00 between values measured on the amphetamine day and on the amphetamine plus LY354740 day (p ¼ 0.86). Significant differences in baseline V 3 00 were observed between baboons (single-factor ANOVA, p ¼ 0.001). Comparing baseline V 3 00 values across experimental days yielded a test/retest variability of 474%, a within-subject coefficient of variation (%CV) of 3.0%, a between-subject %CV of 12%, and an intraclass correlation coefficient of 0.89. Amphetamine induced a significant effect on V 3 00 , both on the amphetamine-alone day (p ¼ 0.012) and on the amphetamine plus LY354740 day (p ¼ 0.004, Figure 1 ). On the amphetamine-alone day, amphetamine induced a significant reduction of 2877% in [ The increased level of [ 11 C]raclopride displacement was not due to differences in amphetamine plasma levels. On the amphetamine-alone days, plasma amphetamine levels were 122720 ng/ml. On the LY354740/amphetamine day, plasma amphetamine levels were 117711 ng/ml (p ¼ 0.55).
No differences were observed in critical experimental/ biological parameters (systolic blood pressure, diastolic blood pressure, heart rate, respiratory rate, temperature, isoflurane concentration) between the amphetamine-alone and the LY354740/amphetamine experiments, neither before nor after the administration of the challenge drugs (Table 4) . A nonsignificant difference in isoflurane levels occurred between baseline scans on the amphetamine-alone day and the LY354740 plus amphetamine day (p ¼ 0.11, repeated measures ANOVA). However, there was no correlation between the baseline anesthesia level differences and the V 3 00 percent reduction differences induced by the combined challenge (R 2 ¼ 0.08, p ¼ 0.72) nor between the baseline anesthesia differences and the baseline V 3
Effect of LY354740 Alone on [ 
DISCUSSION
In this study, acute administration of the group II metabotropic agonist LY354740 increased the effect of amphetamine on striatal [
11 C]raclopride V 3 00 . On the amphetamine-alone day, amphetamine (0.5 mg/kg) reduced [ 11 C]raclopride V 3 00 by 2877%, a response consistent with previous observations (Laruelle et al, 1997) . After pretreat- ment with LY354740 (20 mg/kg), the amphetamine-induced reduction in [ 11 C]raclopride V 3 00 was significantly larger (3577%). This result suggests that stimulation of group II mGlu receptors increases amphetamine-induced DA release in non-human primates.
The quantification method used in this study (kinetic modeling using the arterial input function) is robust. Changes in regional blood flow and plasma CL potentially induced by the challenges do not affect the outcome measure (V 3 00 ), as the derivation method corrects for these effects. The measurement of the input function also allowed determination of the nonspecific binding distribution volume. The lack of effect of the challenges on the nonspecific binding indicated that the change in V 3 00 was exclusively due to change in receptors availability to [ that, under conditions of dopamine transporter (DAT) blockade, the magnitude of the decrease in ligand binding was correlated with the magnitude of the increase in extracellular DA induced by the challenge (Breier et al, 1997; Laruelle et al, 1997; Tsukada et al, 1999a, b) . Together, these data validate the use of [ 11 C]raclopride V 3 00 to monitor acute changes in DA synaptic activity.
The information provided by this noninvasive imaging technique is different from that provided by microdialysis. Administration of drugs (such as nicotine) that do increase DA cell firing and DA synaptic concentration without blocking the DAT are associated with reduced [
11 C]raclopride binding in the absence of detectable changes in extracellular DA measured with microdialysis (Kim et al, 1998; Tsukada et al, 1999a Tsukada et al, , b, 2000 . The reason for this apparent discrepancy is that the DAT are effective at preventing the diffusion of synaptic DA to the extracellular space (Tsukada et al, 2000) . Thus, [
11 C]raclopride imaging provides a more direct measure of D 2 receptor stimulation by DA than microdialysis (see, for further discussion, Laruelle, 2000) . In addition, this method is noninvasive, (Laruelle et al, 1997) . This observation suggests that mechanisms other than simple binding competition, such as DA-induced receptor internalization, are involved in this response (see, for further discussion, Laruelle, 2000) .
In this study, LY354740 enhanced the effect of amphetamine on [
11 C]raclopride binding. The larger amphetamine effect after pretreatment with LY354740 was not due to sensitization, because the order of the two test days was counterbalanced. It was not due to increase in bioavailability of amphetamine, since plasma amphetamine levels did not differ between conditions. Nor is it likely to be a simple additive effect, as LY354740 alone, tested in one baboon, did not cause a decrease of [ 11 C]raclopride binding. The results of this study should be discussed in the context of the model of GLU-DA interaction introduced by Carlsson (Carlsson et al, 1999; Kegeles et al, 2000) . According to this model, activity of midbrain DA neurons is modulated by cortical and limbic structures via both an activating pathway and an inhibitory pathway. The activating pathway is provided by a polysynaptic glutamatergic pathway onto the DA cells (see discussion and references in Gariano and Groves, 1988; Murase et al, 1993; Karreman and Moghaddam, 1996; Shim et al, 1996 ; see discussion and references in Carr and Sesack, 2000) . The inhibitory pathway is provided by cortical glutamatergic efferents to midbrain GABAergic interneurons and striatomesencephalic GABA neurons (Carr and Sesack, 2000; Takahata and Moghaddam, 2000) . According to this model, the net effect of reduced GLU transmission on striatal DA function under resting conditions is difficult to predict, since this intervention will affect both activating and inhibitory pathways. In contrast, this model predicts that impaired glutamatergic transmission will result in exaggerated DA release under conditions of DA activation (such as during stress or after amphetamine challenge).
Accordingly, under resting conditions, the effects of ketamine on [ 11 C]raclopride have been inconsistent. While three studies reported that ketamine induced decrease in [ 11 C]raclopride V 3 00 in humans (Breier et al, 1998; Smith et al, 1998; Vollenweider et al, 2000) , three other studies (Kegeles et al, 2000 (Kegeles et al, , 2002 Aalto et al, 2002) did not detect any effect of ketamine on [ 123 I]IBZM or [ 11 C]raclopride V 3 00 in humans. These latter results are consistent with a microdialysis study that failed to detect any effect of PCP or ketamine on extracellular striatal DA levels in awake rhesus monkeys, even under condition of DAT blockade (Adams et al, 2002 ). In the current study, administration of LY354740 alone failed to significantly decrease [ 11 C]raclopride DV 3 00 and instead an increase of DV 3 00 was noted. However, given the low number of studies (two studies in one baboon), this should be confirmed by inclusion of more subjects.
In contrast, systemic administration of noncompetitive NMDA antagonists increased amphetamine-induced DA release measured with microdialysis in rodents (Miller and Abercrombie, 1996) and with SPECT in humans (Kegeles et al, 2000) . These observations were consistent with the Carlsson model. Nonetheless, given the ambiguity of the noncompetitive NMDA antagonist effects on GLU transmission (see Introduction), it was important to further validate this model using a different strategy to blunt glutamatergicmediated responses. Here, we used mGlu2/3 agonism to blunt evoked GLU release. The increase in the amphetamine effect on [
11 C]raclopride V 3 00 was enhanced following LY354740 administration. This observation was consistent with the hypothesis that LY354740 administration impaired the glutamatergic-mediated, negative feedback pathway, normally activated under these conditions. Therefore, the data of the present study further support the hypothesis that the exaggerated response of the DA system after amphetamine administration in schizophrenia might stem from hypofunctional glutamatergic transmission.
LY354740 is a highly selective group II mGLU receptor agonist, with nanomolar affinity for the mGlu2 (K i ¼ 75 nmol/l) and mGlu3 (K i ¼ 93 nmol/l) receptors (Schoepp et al, 1999) . LY354740 has no activity on kainate, AMPA, or NMDA receptors, on group III metabotropic receptors mGlu4 and mGlu7 (K i 4100 mmol/l) or on group I metabotropic receptors (mGlu1 and mGlu5, K i 4300 mmol/l) . In the low micromolar range, agonist responses at the group III mGlu receptors mGlu6 and mGlu8 have been reported ). Yet, activation of group III mGlu receptors inhibits amphetamine-stimulated DA release (Mao et al, 2000; Mao and Wang, 2001) . Therefore, it is unlikely that the effect of LY354740 observed in this experiment was mediated by mGlu6 and mGlu8 stimulation.
A full dose-response curve would be desirable to fully characterize the interaction between LY354740 and [ 11 C] raclopride DV 3 00 . In one preliminary experiment, a lower dose of LY354740 (10 mg/kg) was tested in baboon B. This dose resulted in a [ 11 C]raclopride DV 3 00 of À38%, a value similar to the one observed under control condition (À37%), and lower than observed following a larger dose of LY354740 (20 mg/kg, À43%). The effects of larger doses of LY354740 on this response remain to be tested, but are likely to be less informative, as activation of group III mGlu receptors might become involved.
It is known that isoflurane anesthesia increases the magnitude of [ 11 C]raclopride DV 3 00 following amphetamine and other pharmacological agents (Tsukada et al, 1999a (Tsukada et al, , b, 2002 . The same dose of isoflurane was used in both experiments and isoflurane administration was stable during the PET scans. Furthermore, no relationship was observed between the isoflurane dose required to maintain the animal under stable anesthesia and the amplification of [ 11 C]raclopride DV 3 00 elicited by LY354740. Similarly, no differences in vital signs were observed between amphetamine-alone and amphetamine plus LY354740 experiments, and this was true both before and after the challenge. Therefore, it is unlikely that isoflurane anesthesia alone caused the amplification of the amphetamine-induced DA release by LY354740, although an interaction between LY354740 and isoflurane cannot be excluded.
The pathophysiology of a hypofunctional glutamatergic transmission in schizophrenia is still unresolved. Interestingly, Tsai et al (1995) described increased levels of N-acetylaspartylglutamate (NAAG) in schizophrenic brains. This observation is particularly relevant to the present study, as NAAG is an agonist at mGlu3 receptors (Wroblewska et al, 1997 (Wroblewska et al, , 1998 . Hypothetically, increased NAAG may lead to stimulation of mGlu3 receptors, decreased glutamate levels, and, as suggested here, dysregulation of the DA system.
In conclusion, this study demonstrated that acute activation of the mGlu2/3 receptors is associated with an increased amphetamine-induced DA release in baboons. This observation is consistent with the hypothesis that the increased amphetamine-induced DA release associated with schizophrenia may result from a deficiency in presynaptic glutamate control of DA neurotransmission, and further supports the development of pharmacological strategies aimed at enhancing glutamate function in schizophrenia.
